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ppar 6 T^s-^Hz^mmmmmm^mm 
mmwi&mmofem*mzM-?z>o 

sssim^mitxihMLt^) (BKittufli) lt. mamm<mmt:frz>ztiz&i) , monmm 

7««a>tt«|Bflaa>«5B(Zj&*y^|fifrcffljZl«« (penumbra) I=jft&LT^«Z>«ig 

amaic»*$a;^:$i4--5 0 ca>a%3T$i«©*5Ett % «#>TjE8jiwCTRra£W[z£i: 
muajEi** mm^nmmmom^iz^mm^mtm^m^izmn-t^. ®m 

/<— *>V>* (Parkinson's disease. PD)[*. JRBt«iaH*&K— /<5>flsfM4 
— a.— PXnigrostriatal dopaminergic neurons) A< % S^feK-^or^HlC^li^-^Z*!: 
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Jtfett^T^-. WBtt&^HttO**, »<ft*r*UX (oxidative 

#^«BSKfcLXJltt**lfcK;| / ^S / y-i, J || aaft(Sfltttfta[# (peroxisome 
proliferator-activated receptors: PPAR)I± % SOUazuU^a^K* iXhn^V, 

d^-eic.th PPAR fcl4 s ^<<k4,a, r, « ©3ao>-y-^-f ^Stt-r-Sci: 
WWHLWS.PPAR ©frW^f^Ht, 9-cis W^'Jft/hW RXR ^ 
^P=B#*»*L^P=E-^-fiJ«l= PPAR ftSffl* (PPAR responsible element 
PPRE: 5'-AQQTOA-X-AGGT<^^**r*a^<DBfi^a)B8l«^o^*iror 
l>*. -MIC, PPAR/RXR ^0^^-lZiJiS>mm^t^miZlt, co-repressor 
It co-activator i«>**36<ficy % B¥Sttfttt*»»f *t#A6*Lrt^*. 
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PPARrtt.ffiJ»«fflfla»ftlzaS^!ftSfl$fioTl^Ct*<ftl6*L-CL^„ffll5ltf. 

ftfEMMftc: ppARr^^-fr. ppARr<7>3S*^j^'j*r>K-efe^Tyj:x>g| 

«^(thiazolidinedione: TZD)%mm?Ztmmmi&\zMb^&Z.tl3mz>tlX^Z>o £ 

PPARrf*s^TyUi?>^^1S^t*(Olt^^igigJt©U^>Klc$^*^fcii^ 
I*. 8§flS&fl&(0#<bj!i<gS^£*i. /«J!lll&lffliia<D«!»iro*J!BI»ffll!aa>7'7Hh--i/X 

filr% Mffiftftft (HF) tL^ofctt«fi«HSMa>u^>Kiz$&$*Lfc»*i* . mjffilQ 

-2k ppar5 i*, la, ffpii s wm. mm. mm, #»85* m<tw. * Mfcif/s 

0hT^X|Cfc^T*rS(::ii3££;h,.g> o -(Detail PPAR<5 [* s fg^ fl§RffciH % la CDS 
X'J>J&j$ s *Jft«BBSJ«5ilca?iS»zH^LTL^ZtA^I«^TL^. £tc. PPARS 

4 1 t^mJW^D<£T^M&tt^^:l^ ; 5fS^^fc^o PPARS 

-ft*<£PPARCD#i^*^CDt£tl]^^ 

ppar r KfciN-c, ppar r i=7=r=xhStt*;iiWb**ij&t, iiSI^^>v> 

S>„ $J*.(£s S. Sundararajan ^1*. PPARr agonist tf s ^ybMUBM^TJU X^^X 
fo-SCb^fK^LTl^-SCS. Sundararajan, W.D. Lust. D. M. D. Landis and G.E. 
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LandrethSoc. Neurosci. Abstr. 26 (2000), p1808. PPAR gamma agonists reduce 
ischemic injury and immunoreactivity against inflammatory markers in rats.) 0 

£fc.S. Uryu Troglitazone cerebellar granule neurons <7>$fflJfe$E£ffl]flj-r3 

zt*n*LTm+nmMm*otMmtLxommifimto&tixi\*# % ppar r 
agonist ^-mmiznmmmmonmizmmt^t^iz'D^xi^ a-rutm' 

■ei*^^o(Shigeko Uryu, Jun Harada, Marie Hisamoto and Tomiichiro Oda. Brain 
Research 924 (2002) p229-236. Troglitazone inhibits both post-glutamate neurotoxicity 
and low-potassium-induced apoptosis in cerebellar granule neurons), 

£fc.T. Breidert^tt % PPARr agonist ©-« pioglitazone fr\ MPTP M 

^^--+>V>^^;UJcfcMt^^ig^tt f c^LT«gWf=fla<c^^LTlx-5(T. 
Breidert, J. Callebert. M. T. Heneka. G. Landreth, J. M. Launay and E. C. Hirsch. Journal 
of Neurochemistry 82 (2002) p61 5-624. Protective action of the peroxisome 
proliferator-activated receptor-gamma agonist pioglitazone in a mouse model of 
Parkinson's disease),, ZHlt PPARrT3-Xb(Dm&m% smZ £^ O t^*hZ> 0 
WO0249626A2f*.PPARr agonist <D. ig§, /<-*>y>fi 

Sfc. WO0213812A1 (*. PPAR r T=T^XhfCj:^#M^14^M(neurodegenerative 

disease), ^m^mmtj:t'(D^m^m^Lxi^ 0 *o>m, nm^mmtLxit. m 
mm, s<-*>v^m, 7 wu-*-m mzftmLx&v^tz p P A Rr / ppar 

6 dual agonist l^X^mm(D7hm^m(D^Zt^m^LXl^ 0 LfrLtetf^ 

mmBMmmiz^xit. ppARSY^-^m^^mz-o^xit. ®t>n&.z*ix^ 

C*U± S *****WRtt<D«ix PPARrT=T=XH=feft*Jft»* PPAR y / 
PPAR 8 dual agonist l=«»*T»a»i*»Lfcta>T», PPAR 8 T=t-XHZ&%ft 

m^ppAR r 7^-^Hz^mtmm^xmmizm^^xi^mxitt^ 0 

*-*T?.ft«ttfc PPAR y Tzi-^X&Z rosiglitazone, pioglitazone K£'0> 
Thiazolidinediones *<Dfc*#n?tt, *<V*omM*m*m<D*n&1fi*mZtlX 

at-C^^BOM^ffl^aj^ri^CSood V, Co.leran K, Burge MR. Diabetes 
Technol Ther 2 (2000) P 429-440. Thiazolidinediones: a comparative review of approved 
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uses.)o 7k#f?g<Dit uzumnmiz-Dtim, mmmiz^Lmmmz^m-r 
zm&tffo&o^o&.ztubo ppARr T3-xh&mm.m%immtLxm%-? §c 

flflfcldM". Hatae ^1*. th^WHa*a)293«IC prostacyclin synthase it<5 
^^^-$SA,PPAR<5^;m^b$1±^<tT7Kh-^X(apoptosis)A^i:-|,Zi: 
£f5£- Ltl^ <S> (Toshihisa Hatae, Masayuki Wada, Chieko Yokoyama, Manabu 
Shimonishi, and Tadashi Tanabe. Prostacyclin-dependent Apoptosis Mediated by PPAR 
6. The Journal of Biological Chemistry 276 (2001) pp.46260-46267.) o 

£t»I^WO0107066A1 lZlt.PPAR8Wmm%&*-fZ>ZLtlZj:l) > V?n77--*J 
(macrophage) fr£fe?;fc$Ill&(foam cells) *^J?Jt^MfI^Pl^-r^)Ci:7!)^$ % ffi* 
^JfilW^lE (vascular disease) $}&mBJlfeXfo&Z£rt5£'<Z > tlX^&o ^'M'SSWdiSk 
t^SirLTfiSi^ (stroke) ^7;U^/\-rT—#^J^$tLTl>^ 0 LfrL&^£> s =H 

mmmxit, -?^n?T— >>x§m-?z> ppar<5^ ^js^?i#^c:^ic^ 
zmmnmmm* tt^^t^mx^Hxi^izr^t^. mz s *pmttm&mmz& 
i^xmmLxi^ ppar d<D&m^. ppar d7zs-x\*<DfemmtLx<Da!Mmz'D 

» 

zti-£XOW&frP>. PPARr icTzT-xh^^^-r-Spo-fb^^lcli. BSiM^lz 

ppARr \zT^-xb%&%7jkirm*(0it'$imiz'Di\x\t > mmiz pparo?-^ ppar 8 
lz1tfir%73=xt'7£&b^TtetfZmLXl^m&rf&^tz1to > PPAR #-tr?2^lc 

^ftW^oPPARrlCO^TI*,^^^ 

mMLXl^t^om&\tti:<* t?U5 PPARrT=f~Xh^*(D=fe,oi5t^^^ffl$JiC 
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rm&mztommi&wmmttomtfktzttfoT\.^f$mm*m^o zoztit. ppar 

prfi6tt**^.&*i«A. $&R.^<Djfcm&mmizLTi^ 0 m^x y ppar yrf-xH^ffl 
£*r?- $><t&m<Dtpfrz>* w.mmz-=L-ni,<Dm fatten fflx'^s 

ftmLxmmWZMMTZ^tWXZfrtte'Dtco ^^<D^m^. PPAR<57=f^Xh 

ttMtt%£a||**ff%*-«&*-e* PPAR<5 7=r-XhAN\thapsigargin, MPP+, 
staurosporine ^(-«fc-5^^l«Bfla5E^Srcffi]$IJ«^||$^«)rMteLfco 
C^P»<D PPAR<5T=f=Xh£ffll>T, BSSgS^^Hj^-eOO^tt^MLfct^, 

ztim ppARdTzi-KHzit. mmm\zmmtfRttmx<Dwmmmmzitf 
?znmftmtf&&zt&mw.i,tz 0 mptp ^v^^^nii^i-fe 

1>T*, MPTP t«fc*IHl*3K--/<5>^«a>fiT^lHltt*1*-«^i*aS[Lfco -?-lt, 
*SBIB«\ PPARdTrf-Xh^^I^tLT^tJ^^^I^M^^ij 

>y>ms mmm. m®n®. m&it, mmml &&®.mt^ mmmmmwit 
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-ms ^-^v^m. mmm. m%wm. h ujau mum. mimm* tsm 

ffljRtttll**<D&;ft;&& 0 

«3» ppARa 7zt-^$m%im'AtLT'£t;m&m<Dtemmo 

i*} ppAR87^-x^m^i^tLx^/i-^y>m0^mmo 

mum, 

«6» PPAR87^-^h^mt0im^tLX^mm^^--r^ZtlZ^yi-^y^ 
(71 PPAR <5 7=f-Xh#, ttJfiJBttlllHJStt^ftait LT«|#» W(CM«**tfc 

ppAR<ST=r^xh-efc^«ix (3>, Miz&nwj&mMo 

(81 PPAR^Tzf-XhA^ «Bia5EiiP«IStt**g*i:LT4#JIWCzM«$*ifc 
PPARS7=3-XhT«fc6<<2», (51, (6)l:EtO>MI«fl( t 
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C9> PPAR<5y=T^Xh^L-165041 ^/i:[iGW501516T*fe^<!:Z5<D«1». 13} , «4» 

«10» PPARS7=f-Xh^L-1 65041 &tzl* GW501516 T*&Z>t^?><D{2}, {51. 
{ellZfEJttdDfcSfc&ajo 

{1 21 A® PPAR <5 7=f-Xh®^ffl 0 

{1 3» /<-^r>V>JS»«E»|«jaa> A© PPAR 8 7=T-Xh®^ffl„ 

€141 PPARdT^=^h3^«Blft«Jip|(Stt*»*tLr»«WI=WaiR*Hfc 
PPAR5Tlf-XhT*fe^«1 1»-{13»gE«(7>^ffl 0 

{151 PPAR <5T=r^.Xhj5^L-1 65041 £/cf*GW501516-e&&<<1 1 »-{1 3»aBt&tf>& 
«1 71 PPAR8T3-Xbtf % L-165041 gtfcli GW501516 T?fc-5tZ%<0{1 6l(C|B« 



WO 2004/093910 



PCT/JP2004/005429 



9 



PPARS-RXR^f-^&OPPRE (peroxisome proliferator response element) ^£>$g-&£ 

&tfGW501516 ^fclf-Sdt^TJ^So 

L-1 65041 (4-[3-[2-propyl-3-hydroxy-4-acetyl]phenoxy]propyloxyphenoxy acetic 
acicOl*. PPAR d StfPPAR y a>ffi*|:zt6fcSte£*rr PPA R r IZ^^T7-f- 
^(Ki 730 nM)fcfc v PPAR <5 ^-f&T^-^m 6 nM)«fc<<J teafrlZiai^j&tSR-g- 
£;flTl^(Mark D. Leibowitz ^. Activation of PPAR 6 alters lipid metabolism in 
db/db mice. FEBS Letters 473 (2000) 333-336.),, 



GW501516 (±sPPAR(5lcgS^T7^^7 i -f$^-rjb^#IT?(Ki=1.1±0.1 nMK 
GAL4-responsive reporter gene £Jm^7=r=XhS1££?l'J^«<t^fgSig§is 
t£(EC 50 =1.2±0.1 nM)^^L> ^<D$hmZ* PPARCDffeO-^S^fC.fcb^PPAR d 
LT1000«ia±©a«tt^*^*Ct36t«ft**iTl^(VWIIIam R. Oliver, Jr. «. A 
selective peroxisome proliferator-activated receptor 6 agonist promotes reverse 
cholesterol transport. Proc. Natl. Acad. Sci. USA 98 (2001) 5306-531 1.) e 

*§£BA%Wlt. L-165041^UtGW501516<DthSl^-7 r >XS*(DPPAR#-tr^-f' 
y\ZM?%MlRtiElZ'Dl\X % GAL4-#PPARtr^^(7)i6^^E3 l=«fe-6<g3pjStt<fbf^ 
JB£GAL4-responsive reporter genetffpfiiL. ffilb^JfWfch&tf-^XCDPPAR 5 |C 
^Fl-it^jl^lt^^-r^Zt^iiiiSLfco ^fc-?-<Di^. GW501 51 60^rA<L-1 65041 cfcy 
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L-165041St/GW501516fl)M1k-&timn[C^ % KElZ WO2002100351, WO0200250048. 
WO0179197, WO0246154, WO0214291, #JM2001-354671^[Ci[^<0)1b-&^^|R^ 
Brown PJ W? (Brown PJ, Smith-Oliver TA, Charifson PS, Tomkinson 
NC, Fivush AM, Sterrnbach DD, Wade LE, Orband-Miller L, Parks DJ, Blanchard SG, 
Kliewer SA, Lehmann JM and Willson TM., Chem. Biol. (1997), p909-918. Identification 
of peroxisome proliferator-activated receptor ligands from a biased chemical library) IZ 

7ji\z-?g-f, &izzfo*(Dj5mzv&fe£ft%^<DX'iztj:[,^ 0 mnomm^ir^mm 

PPAR T=f^h*aR«*a>l^-5i-^->T?Hr-rtt«:^jai-e** 0 tzt?Llt. 
Btt*<4r4~$ Gal4 mW^JSLtS Ga\4-PPARdm-&m&m: : £mmLtz T J>/\'(Z?i J-yKU 
>Tvb>(jim&£HXl^ 0 (Lehman JM. More LB, Smith Oliver TA, 
Wilkinson WO, Willson TM, & Kliewer SA. An antidiabetic thiazolidinedione is a high 
affinity ligand for peroxisome proliferator-activated receptor r(PPARr). J. Biol. 
Chem. 270 (1995) 12953-1 2956.) C(D#;£|ZfclvC, PPAR 8 t>mm<DW*& : £mW}-t 

&tcs PPAR T=f-XH(Dil^(*s UTO XMlZTiktstiZ ^\Z S PPAR 8 (DggflftftS 
mmx&& PPRE t±&0) PPAR <5 £f Ijfflf *L*K— *-7Vfe-f ^fC«fco-C. 3H*|*|<D 

nw*s^A&mm?%^t\z&^xttmx&& 0 

(Dreyer C, Krey G, Keller H, Givel F, Helftenbein G, & Wahli W. Control of the 
peroxisomal £ -oxidation pathway by a novel family of nuclear hormone receptors. Cell 
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68(1992)879-887.) 

(Kliever SA, Forman BM, Blumberg B, Ong ES, Borgmeyer U, Mangelsdorf DJ, 
Umesono K, & Evans RM. Differential expression and activation of a family of murine 
peroxisome proliferator-activated receptors. Proc. Nat. Acad. Sci., USA 91 (1994) 
5 7355-7359.) 

(Devchand PR, keller H. Peters JM, Vazquez M, Gonzalez FJ, & Wahli W. The PPAR 
Qf-leukotriene B4 pathway to inflammation control. Nature 384 (1996) 39-43) 

(Forman BM, Chen J, & Evans RM. Hypolipidemic drugs, polyunsaturated fatty acids, 
and eicosanoids are ligands for peroxisome proliferator-activated receptors a and d. 
10 Proc. Nat. Acad. Sci., USA 94 (1 997) 431 2-431 7.) 

(Basu Modak S, Braissant O, Escher P, Desvergne B, Honegger P, & Wahli W. 
Peroxisome proliferator-activated receptor £ regulates acyl-CoA synthetase 2 in 
reaggregated rat brain cell cultures. J. Biol. Chem. 274 (1999) 35881-35888.) 

(He TC, Chan TA, Vogelstein B, & Kinzler KW. PPARS is an APC-regulated target 
15 of nonsteroidal anti-inflammatory drugs. Cell 99 (1999) 353-345.) 

istf-z-Tv-b-iZkzmm-rziz&tc^Tit, mm. ^p^-s-^n&izppARjfrg 

flUlt (PPAR responsible element: PPRE: 5'-AGGTCA-X-AGGTCA-3')^iB?iJKE*n05lt 

m ft (constitutive) izmm-t^zfn=E-^-tm^i±tz$^um$m^mmLx. z<o 

20 W«*««<DTai=L/7K-^-Jte^*AXWlC5t»*14-fc DNA *ft*<DNA 
construct)£51$S£t!:&o PPAR Jtfi^SRSttafi^p^— Z-tmm2l*tz§& 

fc***a«?« 0 «»ijtfe^p^-5«-fcLTi*.«5i(* sv4o ^ju^mmm 
25 =fv cmv o ie mm*<K>yn*-*--m&mi*zz.±ffT&&i!fi s mz^p>izmm^ 

dna mmmz, m.wxDmm&ffi&mirzmmmiz&^x, ^izmm^imx&^o 

pp^sm<Dmwumiz^mumm^mz^x^m^(Dm^DNAmm<D^ 
^z^ij^ti^cD^mmm^mmm^'fAizmm^tzXJLmti: dna mm^w 
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$f>(C N PPAR 6 -XhS14^jE5t(C;Iij^-r>g>aiC N ±& <D#&£$£|cc&mLT 

±Wtoottm\z&^if%zttf^mvfo% 0 ±fomx*lt ppar<5i* x rxr t^Tnm 

•?-&r*mLs s&k ppar d <Dz\T<7^-$-tmKftm-?z>z\£iz£.^T, mwts 

^i^mtj:m^m^-^i-^mB^mm^^-izmmLxmmzmx^z\tiz 
*ot. ppar a 7z}-x^^mt^>it^mK kvtkfofootkmiz&i^mx 
ppARdm^&mmt&ftmfimmxzzo &mm=¥-\t, m-o^w-izmxzti 

T^l^U SiJ^©^^-T-fcoTt^^^o RXR jfcte^ tLXl* . th 
RXRa itfsT-CGenBank Accession No. NM_002957)£ffl(^&C<!:7!)*T?#<g> o £f c% =17^7 
<tLTIi s tz£z.l£* fch CBP jlfc^CGenBank Accession No. U47741) -^fc 
h SRC-1 iHs^CGenBank Accession No. U40396)£ffll\&C<!;#-^£> 0 

ppar UTK-^-it^^b ppAR<5itfc^£#fr dna mm.m^m'mm^mx-t 

PtK— U— >3>;S(electroporation5i, ^m#?U£) &<tm^ftj6MC<J;£fl2SiK&;S 
i&CD^&IZ.fcy^f^h,*: PPAR(5[CT=f±.Xh}St^^-r^b^(3!)4ijt)Ne,. £IT 

^■r^ct^prfgr-fe^o ip*>> *^0j#e»iz < fc^,-5i(7)iiit(^^ji ~nii6)i.c 

fc^T^£;h/Cl^cJ;5I^PPAR<57zr:zxhfi^ 

'So 
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&M&3\Zlr%f&-$-%Zttf'5imT*&& 0 thapsigargin ^» (* % 
(sarcoplasmic reticulum, SR) Vfrf&foOtiJl,^ A/K^^IC^f-r^g^^^pi^ij^L 

*7^-tr-f^l^fflL\t,^ thapsigargin a>;BJt<tLT(*s 1 nM \£±frt> ^uMUXTO 
&t>mmL<l£ 100 nM Hfktf%Z.Z>4x& 0 thapsigargin (D^aBt^tLrr*.^ 

it, thapsigargin & msLmit-^m^^Ltz^mx\ -m%m&*mz.it&iz7jk"?i\-f 
x&*i\z s ^m<D^m^<Di^M^m^xmmizmm-t^>z\t^x^ 0 

(1 )MTT assay lZ&&£.mfem<Dm%. 

(2) LDH assay (C<fc&5Ea)&2&a>;Ii|5£ 

(3) Caspase-3/7 assay lZ&%>7tfl 

fifcoT. *7sHz-f*|::fclvC\ fc&ttgMb&&$ thapsigargin ttblzmf&lZ^fiQL 
Tig«Lfc*§^l:: % thapsigargin 0><?*£^nLfdi^<tJfc§£LT. *r»[Z*Bflgia>£#* 

*Tv-z<<mzm^ztmmmtLxit s t^mmmmmz&&Ltz%(Drfmi£ 
LiWsth&mmmm&*ommi&.Mm&L<it sh-sysy mmzm^zzttf 
^^oZ(Dmmmi^ztiz^xnmm^om^w^-XM.izmmLtz in vitro 
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fflffl®}m<DfoZ>mit'&m L-1 65041 Rtf GW501516 I* in vivo IHSWE^UzfclxT 
*^Sl3$fflflS5EfflJflJ^jm^LT*>y in vitrotin vivolZte^T&lglzBil^feMrfVUW. 

#+5H=*iiLw*mT!i*4i**t, fttt*tte3iM=?lM£LTflx.tt mpp + 

( 1-methyl-4-phenylpyridinium ion ) JS^ffll^CfclCcfcy % ^r>V>^G>^^J 

»fc*J**-*^*«RrtBT?fc*. 1-methyl-4-phenyl-1.2,3.6 
tetrahydropyridine (MPTP) 14 > A M ffe <D £ g g Id 7 * - * > y > ^ g$ 

(Parkinsonism)^5l#^C-rc:<!:^pP,tLTfcy % /'?— 4p>V>«Ma>MflMft^a>na 
^6ai**itl^. MPTP l*IHrtlcBiya**tfc«. TXhPi^^K©*^ 
monoamine oxidase B (MAOB) (Z«fcy MPP+ ( 1 -methyl-4-phenylpyridinium ion )l=ftW 
**l«t#*6*fCl^. MPP+ (*K-/'?5M^Kl-3.-P><0«JSlC#iSE-r^K-/^ 

>-o.-d>fzSiya^f c MPP+ 14, 5h3:/KiJ7(D«*ea*©**tt I 
iaS^c:tlc < fcy^^^ll^Lw^>y>^ii£^jc^fc^^ll#ie^ 

tlVbtlXl^o C<D<fc?&JlE&frt>. S!£. ftEI1±fc&l,M4ttISl4<D MPTP 

14. / <-+>v>*a>i[H«DHi:Lrsit>*Lrfey . ig^E. mptp tma© 

?P«^iJI4s/^-^>y>^(D5^m«!:Lrc7)pr^t47t)^#$tti)o 
*Ty-b-r»lzffll\6*tS MPP+ (D;lJtiL-CI4 s 100 nM Jil±fr£ 10 m MWT© 

<fcy # *l<(4 3 mM es^%A6*i«„ mpp+ comim&fMtLxit. tiLmt-sfa 
<omumm<Dmxmmxvikxmt>ti:i\ «fey»*L<r*. msnt^m^mmLxz 
mmmmtzLi^o ^^^mizfyif^mt^mon^m^m^its mpp+ 
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(1 )MTT assay fCj:«£inMt0!>ag£ 

(2) LDH assay lz£&ttmfet&0>m%. 

(3) Caspase-3/7 assay lZ&&Ttf\ — S/X&ffi 

SH-SY5Y «^ffl^^Zi:^-e^ 0 CKDttaSSfflU^Z^cfcor, /<-*>V>#ilC 

mnmm^w<D^-x^<D-mzmuLtz m vitro ommtrv^m^^x 
l ^^^^ommz^Tv^mzt$^xmmwmm^o^mit^ 

L-165041 Rtf GW501516 14 ,W vivo /<^>y>*»**?; W cfe^T**«l=<|» 

*6t**Mi«tt*3l*fi=r*JltLr.±E<D thapsigargin •£> MPP+ 
t?yi=«*l< staurosporine ^ffl^^CtlCcfcoT*, &$a>£i*&ftr$:rr« 

staurosporine f4, Streptomyces staurosporeus /&*£jt^»£^T;U*P-lT(Z)— U 
X\mg>«Dffi*t£ protein kinase IWC«Htt<D»l^ftl«EfB«|cftffl«^1#aW«: 

9 protein kinase B[*«|fi<|B*«CtrcJ:oT, MM»Eftfc6UK^(ja6 
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*nLT2H#F H l&*<M*Li^ ^^^^ 

staurosporine »tfl»fc*fctf*#Lfctt»-l?. -ftJftSft* *5ltf *lz Wt^+l 

( 1 ) MTT assay rc«fc5£Bfl&fta>B£ 

(2) LDH assay lC£«9Eft|]&&0)B£ 

(3) Caspase-3/7 assay ICvfc<57?Kl *>*&£B 

tfcoT. *7*-fe-f itfcUt, feMUMHMM: staurosporine fc&fclcfcftHMn 
LTJMLfc»£fc: % staurosporine (0*£8SftlLfcit^fcJtttLT* **l=«BIia©^# 

ftttftflSfUfe* *ljB*L<IS SH-SY5Y i»tffll^m*.COttltffll^ 
=ttJ:or#MHilla)«JBy*=XAf=««Lfc J> <DtHB*E7?-<z<rS*<jft 

^Lri^t#A&^*o*Kfc*7^^*f=fc^riDtt^Wtt»»©fc*i5fc^ 

L-1 65041 aiX GW501 51 6 I* *> vivo ROff ^l=«L^mcrc«k9E»t US 

^-**W«=fe^*r«Jm«Btt*»«fcLT»BWfcWB^^fcPPAR* 
7=f-XKJli:[± s frit(7>reporter gene assay &*a>&ft(D#&(Z£lj£tt$*lfc 

PPAR(57rr^K^^, % ±^(D thapsigargin, MPP+, £fcl*staurosporine SSsAnLfc 

*^»*«^**afc«fcor,*&i=B*ftBB»jqi«Stt*^t,a>(D^ W B 
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0.1-100 MM Ommxmmmm<Ommit^m^1faLXm^(DmnTVMTT assay 

zt*,*imx*&z> 0 *%mmits mum. imnm*tzimmmo^-f*i<Drmxt>m 
^^&z^%mttiiLtirzmmizm&Ltz®^ 
ommzm&zttfxzz. mi*. &mm. &mm. ^ym. mm. mum. 

mm. &^m^<Dm<Di&mizmLtz&m<Di&omwrf^mxfov. sx±ffreLft 

HltOitt&jU:!^, *£|- s fcwzfccr, ttttMs SjEft!k * 

> s v>-^h, v;n£^K ^h-x, <?%p-x, -lr;up-x. *;u* N g>at*;uS"t7 
i*. ft»*;^>^A*) % $S£aj(0»J;U£, -fe;i,p-* % ^;H2;up~x s fcKn*S/* 
*;Wr;un-x, ,1WPtf;uf puk>, -tf^>, 7^b:7=f A, 7t*ux^u>$M=,- 
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tKnWaeji^i/, !M**-*-MJ*2^ V>i^;uvOA. *x>i^;ui^ 
^-K'J^AH) % Sil5fcSiJ(0iJ;L(£. ^x^, *>h-;u % *\s^*>Wm , &#3iJ 

tKP^>^pe;u^;Hz;i,p-x^) . #m^J(^J^«7KH) . SW^^XC^^tt, 

tf. ■^h , J^Att*fctt*iJH 7 A*)fcJ:tKT;u*'J±»!feJRttl(«7Ltf . *;Ui>^A$& 

If^©.g#lt, Ig. »Mft(A)9r)« ItHK «KJU:fctePrt£A) > i&PSfcfi 
imn (IMPk »Bil*5«klKffiirtrt^t?)ta;#*fcI*iR Alc»LTl*S. 3-1* 

0.1~100mg % *?£L<l* 1-16mg*a#-r^tA<»*L^ 0 *S!|* 1 0 

#<7)<*a ik g ^/ty 0.001 ~im g oiiffl. w^ufi o.oi ~o.i6m g ommfoxmvizti 
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IM1 thapsigargin MMUS^MMIM^) (Cfclf * PPAR-Tzf 
^nsmfHlfld) : <^ tt > MTT assay tZ^f mKn^^ 

96-well plate [C SH-SY5Y T (70,000 cells/well in 100 U I DMEM low 

glucose 10% fetal bovine serum). -ft***. «**TXeu-4t— cm* DMEM 
without Serum $50 /£ l/well Jp*fc. 2ftft|(0i«(L-1 65041 £fcf* GW501516)* 
DMEM without Serum £ 50 „ l/well JJ0;i(Back f* DMEM without Serum 0>H\ 
mmm. 600 nM Thapsigargin DMEM without Serum £ 20 jk l/well An^feo 

(thapsigargin ftrH;Jl£ 100 nM) (control I* DMEM without Serum flW» 
24*Nft Celltiter 96 Aqueous one solution cell proliferation assay kit <Promega)£ffl 
^T490nm <7>?R3feJS^&^fla^;|iJ^Lfc„ 

UK*. =©**i=LT*»fc#«Ma> L _ 165041 ^ fclJ GW501516 oaan^^i, 

*»«>H«t^LT^* 0 C<p||*(i % t»«p.lg B r 8 ln MHU9E(=m-« PPARSTzT 



WO 2004/093910 



PCT/JP2004/005429 



21 



k-M) Thapsigargin 


MTT assay 
A 490 


0 

0 + 
L-1 65041 0.1 + 

1 + 
10 . + 
inn j. 


0.5536 ± 0.0060 
0.2156 ± 0.0043 
0.21 76 ± 0.0036 
0.2158 ± 0.0034 
0.2436 ± 0.0015** 
0.4405 ± 0.0065** 


0 

0 + 
GW501516 0.1 + 

1 + 
10 + 
100 + 


0.7658 ± 0.0048 
0.2823 ± 0.0070 
0.2978 ± 0.0096 
0.3150 ± 0.0135 ■ 
0.3478 ± 0.0110** 
0.2950 + 0.0033** 



** P<0.01 (one-way AN OVA followed by Dunnett' s test, thapsigargin-only 
treatment IC^LX) 



W.PPAR 8 T=r=XhT?»aLTtxfttx=l>hP-;U»fl!>aft. thapsigargin MLfc 
mtrnmrnmOZmmiZ-D^Xlt, Student's tr^lz^lJO^^frtlil^iKOM X 
^M#JI£;K&C<h£^fgLfco thapsigargin &tf#Mj£0> PPAR<5T=f-Xh 
(L-165041 *fctt QW501516)^aLfc#»*tttttt3e-r«t»LTI*, one-way 
AN OVA T?#*a#ftam*£lftBffc* Dunnett's test *ffftofc. «1 TM*. p<0.01 

KTV-mmt-zi-aZ??*}*--? SH-SY5Y fC/JMMt Ca 2+ ATPase aRWftTCfeft 
thapsigarginCTG^^^CtK*^ 

lN £°'Nfe{**KL>xfcj:£iiffli^ 

L-165041 <b GW501516 *<MEtt#ttr= thapsigargin(TG)fCj;oT 
»M8**l^lBia»«HMLTt^Ct36t^4ifc Q (GW501516 I* 100 juM <D;lJg|C*5 
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mmm2 thapsigargin M#&m.temBrE7 t )V)lZl3lt& PPAR— TzX 

-^(om^npmm (2) : <^m> ldh assay iz&z>ttimfam(nm'& 

96-well plate IZ SH-SY5Y $ffl|j&£ plating (70,000 cells/well in 100 fj I DMEM low 
glucose 10% fetal bovine serum)L. — HftiSgit, iStfe^TXtfU— £— Vfe^ DMEM 
without Serum £ 50 U l/well 1}UZ.tz a 2fg;lJt0>^£l](L-1 65041 ^fcl* GW501516)£ 
DMEM without Serum £ 50 // l/well *JQ*.(Back (± DMEM without Serum <D^) % 
2 B# Fsl ^ 600 nM thapsigargin DMEM without Serum £ 20 // l/well X. o 
(thapsigargin 100 nM) (control (i DMEM without Serum <T)fr) 

24B#rel^ Cytotoxicity detection kit (Roche)£JS I *T 490 nm <D®.yt&&mfe-?&Z. 
tlZ&V LDH JStttOaflS^fT^fc. 3121*. ZCD&olzLT&tbtc LDH Tv^lZ^h 
5E»ife(D^*$g^^-r o Kfcl^T MTT 7^-tr-TICj:iJ^a6fc^$fflflSiS^ 

filCcfc^^i:!*. m^mm^^Htco J*Lt<Z>^JH(i. thapsigargin §§#g$ffl|&5E 
IC^LT PPAR 8 T^-^bmmm^Tjkrzt^BM^izLXl^o 



[S2] 



rt) Thapsigargin 


LDH release • 
A 490 


.+ 

L-1 65041 + 

+ 
+ 
+ 


0.2258 ± 0.0049 
0.6750 ± 0.0106 
0.6758 ± 0.0183 
0.6295 ± 0.0139 
0.6029 ± 0.0135** 
0.2987 ± 0.0128** 


+ 

GW501516 + 

+ 
+ 
+ 


0.1088 ± 0.0060 
0.5413 ± 0.0171 
0.6225 ± 0.0229 
0.5750 ± 0.0212 
0.3325 ± 0.0259** 
0.6675 ± 0.0328** 



w-mmmm <n=4) 



** P<0.01 (one-way AN OVA followed by Dunnett' s test, thapsigargin-only 
treatment fCjfef UT) 
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mmm3 thapsigargin mmmmtt*"rjis(tt&&&mm : ETrj\,)\zteii& ppar-t^ 
-xhommwmmmo) :<yom> caspase-3/7 assay iz &z>tt$\ — >>x^a 

5 96-well plate IC SH-SY5Y $fflg&£ plating (70,000 cells/well in 100 DMEM low 
glucose 10% fetal bovine serum)U t§±fe$TXtf U— DMEM 

without Serum £ 50 # l/well ft]*.*:,, 2{&ggO)Ijg3lj (L-1 65041 GW501516)£ 
&A*t£ DMEM without Serum £ 50 l/well *P^.(Back DMEM without Serum (OH)^ 
2B#F(H*& 600 nM thapsigargin £^Xf£ DMEM without Serum £ 20 fl l/well flQK.7i 0 

10 (thapsigargin ft$t;ilJg 100 nM) (control I* DMEM without Serum <T>H) 

3 B# M Apo-One homogenous Caspase-3/7 assay kit(Promega) £ ffl \.\ X 
Caspase-3/7 <D^1££jli]5tL*: 0 03[C^<Z)$S^£;f-#- o 

PPAR<57=T^Xh L-165041 GW501516 [*. T^h-- >Xtfm5££tltzmZ7£ft: 
it£*l& Caspase-3/7 (Dn&1££*q]frJ-r<SC<l:fr £k Cft£Mte^(£lt&&lAL(iF f f1f£ 

15 IftlCTTHr— vX^±;U^WJf ^C^IZ^y thapsigargin g§^m5EIC^-r<S»J 



( /i M) thapsigargin 


Caspase 3/7 activity 
RFLU 


0 

0 + 
L-165041 0.1 + 

1 + 
10 + 
100 + 


147789 ± 5193 
702332 ± 14470 
732549 ± 24888 
652843 ± 8229 
554233 ± 23703** 
242770 ± 5414** 


0 

0 + 
GW501516 0.1 + 

1 + 
10 + 
100 + 


159016 ± 2356 
276057 ±11115 
22686.1 ± 8501* 
237165 ± 5248 
125951 ± 6465** 
421972 ± 21782 



¥-iS}±mmWk%: (n=4) 



P<0.05, ** P<0.01 (one-way ANOVA followed by Dunnett' s test, 
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thapsigargin-only treatment [C$tL"0 



mmm* MPP+mnmmw^M^-^y^m^j^iz^if^ ppar-tzs-* 

K©«lfc$Effl1Wftffl<1):<3&a> MTT assay iZ&Z&^mgg^g 

96-well plate IC SH-SY5Y $Bi&£ plating (70000 cells/well in 100 //I DMEM low 
glucose 10% fetal bovine serum)U -WHS«fc % iSife^TXtfU-' *— DMEM 
without Serum £50 /i l/well Jn*.fc, 2fejS&<D|g3lJ (L-1 65041 GW501516)*' 
#A/f£ DMEM without Serum $ 50 fi l/well flO*.(Back I* DMEM without Serum (7><7*) % 
2H#Hfc 18 mM MPP+&S Ajtz DMEM without Serum £ 20 0 l/well Jn*.fc,(MPP+ 
3 mM) (control (£ DMEM without Serum <DH) 
24B#FhJ|£ Celltiter 96 Aqueous one solution cell proliferation assay kit (Promega)£ 
fifivr 490 nm ©»*ftt»S«^fc(=*y.<|llttliMSHt(©a3eLfc. *4K*(D 

^m^^f o MPP+jB5is«fflH&5Er=»Lr ppAR5T=r^.xh^rpfij^j^$ 

*T*yi2-f SH-SY5Y (C MPTP 0>ttfii«BT?&<5 MPP+£J][] 

3iI<h[C«i:y5h=»KU7<7> complex I $IWU5teg|*® ATP ^fSPM^SBg] 

7.0 MPTP ^^UIMIHF^ili&L*: MPTP ^ftHtefrT MPP+tU^ZtlZ^J^ 

7**-f MPTP ^f^««lLfc in vHroTvmX&ZtmTL&o L-1 65041 

t GW501516 wMm&ftMiz MPP«z^Tmm$fr%mmw&mMi.T^%zttf* 



WO 2004/093910 



PCT/JP2004/005429 



25 



(jl/M) MPP+ 


MTT assay 

A490 


0 

0 + 
L-1 65041 0.1 + 

1 + 
10 + 
inn + 


0.5448 ± 0.0041 
0.3392 ± 0.0048 
0.3744 ± 0.0067* 
0.3935 ± 0.0083** 
0.4799 ± 0.0078** 
0.3181 ± 0.0122 


0 

0 + 
GW501516 0.1 + 

1 + 
10 + 
100 + 


0.7447 ± 0.0054 
0.3178 ± 0.0031 
0.3361 ± 0.0073 
0.3926 ± 0.0090** 
0.3814 ± 0.0156** 
0.2990 ± 0.0144 



* P<0.05, ** P< 0 .01 (one-way ANOVA followed by Duhnett' s test. MPP+-only 
treatment iZy$ LT) 



mmms upp+mmmx^FM^-^^j^m^Mzm^ ppar-7=t-x 

WMJfe?ZWftmm(2):<J5m> LDH assay lZ±Z >?Emtti.®(r>m& 

96-well plate lZ SH-SY5Y *fflj&£ plating (70,000 cells/well in 100 /^I DMEM low 
glucose 10% fetal bovine serum)U iStfe$TXt°U— Z-T*m$ DMEM 
without Serum £50 u l/well UQ*_tz 0 2f$;tJt^^J (L-1 65041 GW501 516) £ 

&A,tz DMEM without Serum £ 50 » l/well Jin*(Back I* DMEM without Serum <hH\ 
2B#F^^ 18 mM MPP+£#A/E DMEM without Serum £ 20 ju l/well iBTLtzo (MPP+ 

3 mM) (control It. DMEM without Serum <D3±) 
24B#F B E 1f£ Cytotoxicity detection kit (Roche)£ffll,%T LDH S14^t>5E$fflBfe^£;|lJ^L 
fc 0 SESK^lfeSJjl^^o C<D$Sm(±s MPP+^^ffflfla5E[c^LT PPAR (5 T=f-Xh 

CD LDH T^^ r riC^§^^^^ (7 >^^ffil8^M^^7tC<tcfcy %L - 1 65041 t 

GW501516 tfm&mtmz MPP«z^xmm$h&mm?z%mMLxi^ttfmm 

£*ltz o (tztzL.*Ty-k'(mi*T*l£ > 100 fi M CT);lJg[zfc^Tli , L-1 65041 £ 
GW501516 O^^H^iDflaStt^^-rZi^lS^^tlfco ) 
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(//M) MPP+ 


LDH release 
A 490 


0 

0 + 
L-1 65041 0.1 + 

1 + 
10 + 
100 + 


0.2807 ± 0.0058 
0.4617 ± 0.0081 
0.3980 ± 0.0141** 
0.3874 ± 0.0120** 
0.3133 ± 0.0024** 
0.6709 ± 0.0093 


0 

0 + 
GW501516 0.1 +. 

1 + 
10 + 
100 + 


0.1610 ± 0.0052 
0.3772 ± 0.0187 
0.3633 ± 0.0153 
0.3222 ± 0.0207* 
0.2981 ± 0.0154** 
0.7969 ± 0.0251 



^m±mmmm (n=4) 



* P<0.05, ** P<0.01 (one-way AN OVA followed by Dunnett' s test, MPP+-only 
5 treatment Idj^fLT) 



mmme MPP^m^mmi^^o^-^v^m^Mzn^ ppar-t=t 

-^hOm^mmmm{3):<^> Caspase-3/7 assay IZ^T^-^^. 

10 96-well plate \Z SH-SY5Y $ffl|&£ plating (70.000 cells/well in 100 //I DMEM low 
glucose 10% fetal bovine serum)U — IftJMflL ig±fe$TXt°U— DMEM 
without Serum £ 50 U l/well tUtto Z^mOMM (L-1 65041 &tdt GW501516)£ 
&Ajtz DMEM without Serum £ 50 fi l/well JjD;L(Back It DMEM without Serum 
2B#P^^ 18 mM MPP+^rli'A/Tc DMEM without Serum £ 20 //l/well 1]U7Ltz 0 (MPP+ 

15 ii$l;J!J^ 3 mM) (control I* DMEM without Serum <DZ}) 

3 B# FaT ^ Apo-One homogenous Caspase-3/7 assay kit(Promega) £ ffl l\ X 
Caspase-3/7 0>^^mMLtz o a6[Z^-(D^^^To 

PPARSTzT^Xh L-1 65041 £ GW501516 It. l*r*L*MttfcfcWlC Caspase-3/7 (D 
20 X»>^^jqi*ij-rsctlc«fey MPP+|cj:orBHB$ti«intt$E(c^«fli«|^j||$ 
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[316] 



(fdM) MPP+ 


Caspase 3/7 activity 
RFLU 


0 

0 + 
L-1 65041 0.1 + 

1 + 
10 + 
100 + 


185992 -+■ ^185 
1455497 ± 28684 
1430206 ± 30804 
1168920 ± 30554** 
646736 ± 26366** 
572152 ± 33695** 


0 

0 + 
GW501516 0.1 + 

1 + 
10 + 
100 + 


114533 ± 5938 
933722 ± 18553 
847552 ± 36575 
621059 ± 26590** 
798646 ± 54365 
398604 ± 55698** 



w-mmmmm (n=4) 



* P<0.05, ** P<0.01 (one-way ANOVA followed by Dunnett' s test, MPP+-only 
treatment \Zyt$ LT) 



##$J1 in vitro reporter gene assay L-1 65041 Rlf GW501516 (Dftmzfa? 

7<<)lst PPAR SJRtt : 

thPPARQ? cDNA. fchPPARS cDNA. fch PPAR r cDNA s PPAR 01 cDNA. 

PPAR 8 cDNA.T^X PPAR y cDNA (D^ft^tl^, fgSI'^*— pBIND 
(Promega ttSDOWU^Q— -Xf+MHzmALX GAL4-th PPARailfe^g^ 
pBINDhPPARdf % GAL4-th PPAR<S Iil"niiS5§IS /, ^£ — pBINDhPPAR 
d % GAL4-th PPARrill^MSfl^<7^— pBINDhPPAR r s GAL4-TO* PPARdf 
itnlBUS^^ pBINDmPPAR Of . GAL4-V^X PPAR 8 IS^M S SgijE'*?*— 
pBINDmPPAR «5 N GAL4-T^X PPAR y l!li^£fi§SE'^$-pBINDmPPAR r 
Lfco ttl-^tl*. U7K-^-itH^^igfflO)^-i7^-pG5luc 

(Promega 1±§!D ££4.1:^ LipofectAMINE Reagent (GIBCO BRL *±gl)£fflUT African 
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green monkey kidney fi5fe<D CV-1 ^ffllfelC^AU WM\t^^^ L-165041 XI* 
GW501516 ^^in^,37°C.5% C0 2 . «&?P?lJt*frT-e-lift*&*L, Dual-Luciferase 
Reporter Assay System (Promega *±M)£ffl(,vts Firefly luciferase St£s %.Xf Renilla 
luciferase 3&tt£#J&fc 0 PPAR 0>fr»^*-f3f l=«fc*teTOteflsftJH pG5luc <7>b 
5 TfC—^r—^fc^ Firefly | uciferase <D^14^t)^4r; s pBIND ICfi3fe^-& Renilia luciferase 
Stt*rt»ai*l=ffl^fc,«7l^za)«kaiCLTi!l3t$*tfc />7 vitro reporter gene 
assay Icjc-S L-165041 mS GW501516 ©ffcffl^P^T'-OUfc PPAR o 

[g|7] 





L-165041 


GW501516 


th PPAR— 


10 


i 


fch PPAR— 


10 


>10 


th PPAR— 


0.1 


<0.01 


PPAR— 


>100 


10 


T^X PPAR- 


10 


>10 


PPAR— 


0.1 


0.01 



??HHttS%7;i/f£&lt« PPAR-T^— XKOf^ffl : 
^^hlBiSS^x^lcW-r^aftdttOffrflliSffofct^^. L-1 65041 (PPAR-87 

15 =r-xr»)&tK QW5oi5i6(ppAR-s7'=r=:xh)36<gai^iHa»iii/hftffl$*-r-6ztA<a 



<J5fe> MiSMVrMf^Sk^lZJ:^ PPAR-STzf— XjlQMM 
L-165041 GW501516 l*7K'JX^U>^'J=I-;KPEG300)fc:^®Lfc„ HSfltt^tf) 
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mmmzmmz izMLtz alzet mm!±$-7\-:^yx* wistar mm^vKQ mm)iz&i§. 
Ltz 0 mmsk^mmB\z^mmmm, ^n©stti^j:ijtj 0 .8mm, 

1.5mm, g££ 4.0mm lC;tf-f Ktai— b£ftAL. 1u.L/hour <0%LmvmW.fo&m® J 3- : $: 
PttLfc. »W»lci**ti*niIflW=lfl!#Lfc. ffiS^l 
5 £LT(*/Jx*S&lc«fcy + *EllilIIKISMMffl*-T;u£Jiauf=, SP*>, /\P-iz>^T 
(a* A 4%. mn 1.5%)^J8a»m»ttaJ<kyS/iJa>a-T--f'>^Lfcft* 19mm <Z> 4-0 

fli£*$fctiL, 2mm <Z> 53 tfc >T * ffi L fc „ C <D W ft £ 2% TTC 

10 (Triphenyltetrazolium Chloride) SSSftTHfefeU HMm£fl3SLIHflfM$)|:ttlL 

g9(D$£^[+. N IKaS'Ef^K'h&aOlCfcl^T L-1 65041 GW501516 rf^f *l 

GW501516 iz&imL<mibz>*itzo zomMiz&wmmm^mo&Ztomw*^ m 

vitro reporter gene assay (=<fcy»££j|lfcfch;fttf PPAR-8T=f-XhfEffl0)f£ 

20 



^/HESSS^-rJI/T?© PPAR-8 agonist (Difm 

rnmmrn (6tttf-*<z>era&a>siflt%) 



Hg/head/day 




L-1 65041 




GW501516 






24 


240 


24 


240 




(n=8) 


(n=9) 


(n=9) 


(n=9) 


(n=9) 


Total 


23.68±1.96 


22.68+0.83 


19.40±1.98 


18.74+2.00 


15.14±2.20* 


Cortex 


13.93+1.23 


12.70±0.63 


10.22+1.29* 


9.39+.1.56 


7.26±1.67* 


Subcortex 


9.74+0.82 


9.98±0.30 


9.19±0.85 


9.35+0.65 


7.88±0.79 
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* P<0.05(one way ANOVA followed by Dunnett's test, ftBSfKc^LT) 







L-1 65041 


GW501516 


i.c.v. (-g/head/day) 


24 


240 


24 


240 




9% 


27% 


33% 


48% 



H Sfe M 8 

MPTP /<-^r>V>^Tf;U$fflL%r^i*Lfc„ 

MPTP /\ 0 -4r>V>^ ^^;UICj:^ PPAR-57a-Xhg)I$<i 
9 3ia*<DgM&& C57BL/6 &]&$£14T^X£ pentobarbital (60mg/kg, i.p.)(CTJ&l*&. 
«3ettB«tt«l=H56L,La*=a-b*ffl»r=H36(Oi)mm to Bregma. 1.2mm 
lateral to midline, 2.5mm ventral from skull) L ALZETM^J±7K>:7£$t$PJkT[::i.I#)& 
^ 0 PPAR-ST=f^XKL-1 65041, GW501516)£, 30% DMSO/saline l=»fl?U 
3£B&. Jl^ffiTK^IZ^ia^l-^LT. 0.5// L/hr (DJUg-e, 1 B^J 12ju g X(£ 

i2o//g$ % mm.mzn^^Ltz 0 ^zfm^^ozBmz, MPTP(20mg/kg)£ 2 u# 
MHiw-e2E.ifettrt«^LfcoMPTP s-^© 4 Baiz«^$«au tt*tt+a> 

dopamine (DA)Rtf-e<7>ftfH$ny&3 3,4-dihydroxyphenylacetic acid (DOPAC), 
homovanillic acid (HVA) (O ff ft * HPLC-ECD (high-performance liquid 
chromatography with electrochemical detection^j&iJ^Lfco 

fcfcy© DA »tf*0>«W*(D«*wLW*.*fc % «lif4,«iO(D|S*Ax6th 

da atx*o>ftii!*a)#«©iatt«*LTt^-B. ctit,cD3ismtt. 

MPTP ^-*>V>^^;UfC;fcl^ PPAR-57=f-Xh#, MPTP icfc*«*ft+a> 
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DAJSLTf*0)Vtm%!lVfo&DOPAC, HVA <D«©«T£lWflJ'«^ffl36<fc5£fc£3* 
LTl^&oDA &tf-£-0>ftit4$&J-efc<i> DOPAC, HVA (D#S<Di£Tffl]fiJf£ffl it. 
L-165041 T?[±, 12 //g/head/day Vltfo&mmX'tjllW* 120jW g/head/day 

t*i+, p*r3B«>£,*i % GW501516 -ei*. ^-r*lO)©^ST*%fi^(C^[«)f,*ifco C*L 

e.^JI^J:^ DA ^SCDjrF fflftH^ffl<D&£<DitOM* s /W w*ro reporter gene assay [C 

-So 



[^10] 

mptp '*-*>v>m*?Mzteii%mmtei®mm&tci>)<D da xtf*a>«aM&<D£- 



( u 

g/head/day) 


MPTP 
treatmen 
t 




DA 

(ng/mg 
tissue) 


DOPAC 

(ng/mg 
tissue) 


HVA 

(ng/mg 
tissue) 


Normal 


0 




15.59 + 0.38 


0.76 ±0.03 


1.31 ±0.02 


Control 


0 


+ 


5.01 ±0.39 


0.29 ±0.02 


0.68 ±0.03 


GW5015 
16 


12 


+ 


7.41 ±1.27 


0.39 ±0.06 


0.82±0.08 


120 


+ 


8.98±1.20* 


0.44±0.04* 


0.90 ±0.05** 


L-16504 
1 


12 


+ 


5.06 ±1.08 


0.28 ±0.05 


0.66 ±0.08 


120 


+ 


7.81 ±0.93* 


0.44±0.07 


0.91 ±0.10 



normal ffc n=6, control p:n=6, -?"(7^fe<D#S¥: n=7 
* P<0.05 (Student' s t-test vs control) 
** P<0.01 (Student' s t-test vs control) 
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[^11] 

mptp rt—*>\&m ! *TMzi&if& da &xf : z(Dttmy>}(D^m.(DiB\mm 



&5-m 

< M 
g/head/day) 






MPTP 


DA 


DOPAC 


HVA 


treatment 


(%) 


. (%) 


. (%) 


Normal 


0 




100.00 + 3.56 


100.00 ± 
6.18 


100.00 ±3.05 


Control 


0 


+ 


0.00±3.67 


0.00±4.44 


0.00±4.27 


GW50151 
6 


12 




22.67 ±12.00 


21.72 ± 
11.73 


21 .42± 12.07 




120 


+ 


37.53 ± 
11.33* 


32.44 ± 
9.17* 


33.93 ± 
8.72** 


L-1 65041 


12 


+ 


0.42 ±10.20 


-1.45 ± 
10.89 


-4.65± 12.88 




120 


+ 


26.42 ±8.83* 


32.22 ± 
15.41 


36.58± 16.68 



5 * P<0.05 (Student' s t-test vs control) 
** P<0.01 (Student' s t-test vs control) 



H ffi. M 9 

Staurosporine RfSfclliSJE^TOHZfcCtS PPAR--7=?-Xh©$fflJ]$^fr]ft;jE 

(1): 

-^-n^Xh-^ SH-SY5Y lZ protein kinase WRWmT*fo& Staurosporine £flQ 

«ctccky mmttzmmtH** ppar d 7^-^biz^m^wmpmm^m^tc 

MTT assay \Z&Z>£.Mfo$k<DM-& 
96-well plate \Z SH-SY5Y $HBS^j£(fT (70,000 cells/well in 100 fi I DMEM low 
glucose 10% fetal bovine serum), iStfe^T^t'b— T*m$ DMEM 
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without Serum £ 50 //l/well iP^.fc 0 2fgilJta)^J(L-1 65041 &tzit GW501516)£ 
SAjfz DMEM without Serum £ 50 U l/well An*.(Back It DMEM without Serum OH). 
2B#Pb1& 900 nM Staurosporine £#A,f£ DMEM without Serum £ 20 fi l/well *Dx.fe 0 
(staurosporine fi&lilJg 150 nM) (control It DMEM without Serum <D#0 
5 24B#[H1^ Celltiter 96 Aqueous one solution cell proliferation assay kit (Promega)£ffl 
lvC490 nm <D®iftmfrP>±mi&®.$:fflmtfzo 

m.-\ it, z<D&?\zLTi£tbtz&mmm<D l-165041 mtzit GW501516 <omtat±m 

feWKDm&&7f:LTl^o ^(Df^^lt, staurosporine lz£-z>Tm§££*hZ>mifemz1tfL 
X PPAR(5T=f-XKL-165041. GW501516) A<aSttSWI=«HMSft***-r<5Ct$ 
10 jjtLTl^o 

[3112] 



( U M) Staurosporine 


MTT assay 
A490 


0 

0 + 
L-165041 0.1 + 

1 + 
10 + 


0.6607 ± 0.0022 
0.4249 ± 0.0086 
0.5523 ± 0.0209** 
0.5532 ± 0.0056** 
0.5167 ± 0.0098** 


0 

0 + 
GW501516 0.1 + 

1 + 
10 + 


0.6608 ± 0.0023 
0.4250 ± 0.0087 
0.5179 ± 0.0140** 
0.5367 ± 0.0149** 
0.5860 ± 0.0086** 



(n=4) 



** P<0.01 (one-way AN OVA followed by Dunnett' s test, staurosporine-only 
15 treatment ICjftLT) 

mmm n 

staurosporine ^HM^T^Mcfcrt-g, PPAR-7zT-Xh(D$fflfla5E}r|]f Ijftffl (2) : 
<Jj&> LDH assay fC«fc.g)5Eftffllfei&(P;Ii|5? 
20 96-well plate \Z SH-SY5Y $fflfl&£ plating (70,000 cells/well in 100 H I DMEM low 
glucose 10% fetal bovine serum)U — Pft*S^f£, Jgife^T'Xtf DMEM 
without Serum £ 50 u l/well *D^.f= 0 2jg;lJt0>^J (L-165041 &tzlt GW501516)£ 
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<£A,tz DMEM without Serum £ 50 Ji l/well *[]*.(Back I* DMEM without Serum <D^) S 
2B#Faj^ 900 nM Staurosporine DMEM without Serum 20 fj l/well APx.fc a 
(staurosporine ^^;BJt 150 nM) (control I* DMEM without Serum <DH) 
24-#fWlk Cytotoxicity detection kit (Roche)£ffl(,\T 490 nm <DV&.*}t&$:fflfe-tZ ) ZL 
5 tlZ&i) LDH Stta>jH3t*ff J&rofco £21* s C<D J^ICLTJRa&fc LDH 7y-fe>f IcJ^ 

«(-«fe*e*tl*, eB6^ffi|||Atja&#ltr 0 £L±0D$SS||*, Staurosporine 
10 [£13] 



(jUM) Staurosporine 


LDH release 
A 490 


0 

0 + 
L-1 65041 0.1 + 

1 + 
10 + 


0.1315 ± 0.0042 
0.6058 ± 0.0181 
0.5330 ± 0.0298 
0.5230 ± 0.0160 
0.5319 ± 0.0267 


o 

0 + 
GW-501516 0.1 + 

1 + 
10 + 


0.1315 ± 0.0042 
0.6058 ±0.0181 
0.5430 ± 0.0264 
0.5201 ± 0.0313 
0.4025 ± 0.0188** 



W-i^±^mmm (n=4) 



** P<0.01 (one-way ANOVA followed by Dunnett's test, staurosporine-only 
treatment f^jJtfLT) 

15 

M M #IJ 11 

Staurosporine m%m&W.=E*r MZfeli % PPAR-T^-XhOmffettmfflftm 
(3) Caspase-3/7 assay lZ<k&T7\Z\ — yX^ffl 

96-well plate IZ SH-SY5Y $ffl|&£ plating (70,000 cells/well in 100 fl\ DMEM low 
20 glucose 10% fetal bovine serum)U -Efci&S^. tS±ft£T*t°U— < T*®L% DMEM 
without Serum £50 u l/well tiUZ-ko 2femm.<Z>mffl (L-1 65041 £*:[* GW501516)£ 
SAjti DMEM without Serum £ 50 ju l/well 2)[];t(Back I* DMEM without Serum <T>H). 
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2R$M& 900 nM staurosporine $&A,tz DMEM without Serum £ 20 u |/ W ell iMXtz* 
(staurosporine 150 nM) (control DMEM without Serum 

3 8# Pel ^ Apo-One homogenous Caspase-3/7 assay kit(Promega) ||t\-r 
Caspase-3/7 ©SttMjgLfc. a3(C-*-<DifSj!iJil£^-r o 

PPAR«5T=f-Xh L-165041 &tfGW501516 (*, TjKK— >^3W»***tfc»tStt 
<b£*lS Caspase-3/7 ©Stt*»t|«C^6, =*i&Hfc^H|[4lt»3&:^Ltt|«* 
ttlZT>Kh-5/X^f^AHfe»t|-r*Ctl= J:y staurosporine MinXU:»tt-«M 



[*14] 



(MM) Staurosporine 


Caspase 3/7 activity 
RFLU 


0 

0 + 
L-165041 0.1 + 

1 ' + 
10 + 


104281 ± 3078 
614433 ± 39923 
535404 ± 23301 
520732 ± 1 7273 
483017 ± 27259* 


0 

0 + 
GW501516 0.1 + 

1 + 
10 + 


104281 ± 3078 
614433 ± 39923 
586295 ± 18787 
463943 ± 12110** 
420844 + 13962** 



* p< 0 .05, ** p< 0 .01 (one-way ANOVA followed by Dunnett' s test 
staurosponne-only treatment IZ^LT) ' 

^Wf^+lK.PPARdTzf^hSthapslBwUn. MPP + , staurosporine «<D«ft« 
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1. ppAR87*-x\*$m®mfttLx$t;7)W'\^-m.^-*>y^m.mm 

m. a-*>v>^ mmm. mswm. mmjt % tin. &&mut& % mmm<& 
3. ppar 6 73=xhtttom&±i,x-&&wmm<Dfcmmo 

7. PPARdT^^h^,iBIft»«I«}M*»«tLr««ttrcWa«**ifc PPAR 



9. PPAR 8 7=fcXH*M.-1 65041 £fcf* GW501516 T^<tC50)lf . 3, 4 
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10. PPAR 5 7=fe*hfr\L-1 65041 g-fcfc GW501516 1*&Z>tZ*><Dm3Rm2. 5, 6 

12. MS^^mit0>^<7)PPAR5 7zf-XK(D^ffl o 

13. /<--*>V>*|»M||il|jftfl!>Aa> PPAR<5Tzf-XK0)^ffl o 

14. ppMd7*^bifimmttmkm&*imtLxnmmzmMtozhtz PPA r 
1 s. ppar 5 T^-xb^m^wmu^^mmtLxnmmizmm^Htz ppar 

<57=f^XhT?fc&ff;fcIIl 1 -13f3Sc0)^ffl o 

1 e. ppar 6 73-xb&m®m#tLT$&*mft&mf&?zmmmo 

17. PPAR(STzr-XH&N\ L-165041 Stfcte GW501516 X°&&tZ.Z>0>m 6|C 
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• C1 ** m _ 1 relates to a remedy containing, as the active 
ingredient, a compound defined by a desired property «a PPAR5 
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